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1. BEnclosure (l) is forwarded as a matter of possible interest.

2. An information retrieval system has been developed by the Marine
Corps Operations Analysis Group (MCOAG) to assist study groups at
Headguarters, Marine Corps, the Marine Corps Landing Force Develop-
ment Center, the Marine Corps Long Range Study Panel, and other Marine
Corps activities. This research contribution describes the system in
detail.

3. This information retrieval system whic¢h will include monthly
accession bulletins and bibliographic searches will be fully opera-
tional in the near future when a changeover of computers is completed.
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4. This research contribution represents the opinions of the authors
and is distributed for research purposes and as a matter of back-
ground interest to those concerned with information retrieval for
studies. It deces not necessarily represent the opinion of the
Center for Naval Analyses nor does it reflect official opinion of the
Commandant of the Marine Corps.
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5. Additional copies of this research contribution may be requested
from the Marine Corps Operations Analysis Group.
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ABSTRACT

An information retrieval system has been developed by the Marine Corps
Operations Analysis Group (MCOAG)to furnish assistance to Headquarters Marine
Corps (HQMC), theé Marine Corps Landing Force Development Center (MCLEFDC)
and the Marinc Corps Long Range Study Panel (LRSP), Inoperationof the system,
a large volumc of classified information is scanned by MCOAG analvsts and only
those items pertinent to operations rescarchon Marine Corps problems are filterad
out, Each documentis then tagged withdescriptors which attempt to capturc c¢s-
sential elements of the paper. The descriptors are drawn from groupings of
things, places, operational function, organizations, physical phenomena, values,
processes andenvironments., The title of cach document, source, security clas -
sification, year of publication, descriptors, the Defense Documentation Center
(DDC) accession number and the secret or confidential file accession number of
HQMC, Marine Corps Schools, MCLFDC or CNA arc put into computer storagce.,
Monthly accession bulletins will be produced for HQMC, MCLFDC, Marinc Corps
Long Range Study Pancl and the MCOAG research staff, Individual requests for
information from HQMC staff scctions or MCLFDC project officers will be
processed to retrieve documents and to produce bibliographies on demand,
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1. INTRODUCTION

The responsibtlities of the Martne Corps Operations Analysts Group
(MCOAGQG) Include assisting the Marine Corps tn retrieval of operations rescarch
information. Reference (a) lncludes among the missions of the MOO.G the
following:

"f. Compiles and publishes a monthly acquisition
bulletin of swudiea of poasible interest to Headquarters
staff sections and the agencies under Cooruinator.
Marine Corps Landing Force Development Activities
(CMCLFDA)."

"g. Prepares subject bibliographies of studies for
staff sections and agencies of CMCLFDA who require
them using data retrieval methods and ity studies data
base."

This research contribution deseribes the information retrieval system
developed by the MCOAG to carry out these missions of compiling and publishing
an accession bulletin and preparing bibllographies.

II. SOURCES OF INFORMATION

As a speclalized organlzation, the Marine Corps Operations Analysis Group
is faced with the following type of information problem. The MCOAG deals with
a limited assortment of problems, namely those associated with amphibtous
assaults, lowever, as an operations research group it {s aware, as a matter
of routine, of thousands of classified and unclagsified documents which are
published each month. The vast majority of these are of no interest whatsoever
since they are nct relevant to any of the problems encountered in an amphibious
assault. The few thar ave of Interest are often not immediately applicable, thus
they must be stored, and a means provided for recalling them when necessary.
The solution to this problem is, of course, some sort of filtering of these thou-
sands of reports and then an automatic information system which will both pro-
duce a specialized accession list, 1.e., one containing only documents pertinent
to Marine Corps interest, and that will also retricve answers o specific re-
quests for information by providing printed bibliographies on any desired subject,

Information for the MCOAG Information Retrieval System is liltered {rom
the following sources:
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(a) Center for Naval Analyses (CNA)

One of the responsibilities of the Center for Naval Analysces is to ‘
maintain a library of classified opcerations rescarch reports, reference (b).
The Center for Naval Analyses (the present name of the Navy's original opera-
tions research organization) has been collecting aperational and technicai re-
ports on naval operations research matters since April 1942, CNA's library
currently contains morce than 115,000 documents, mostly on microfilm, wiith an
average input of 1,000 new reports each month. MCOAG analysts scan the
daily CNA accession bulictins to filter out those reports pertinent to Marine
Corps operations research.

(b) Marine Corps Headquarters (HQMC)

The MCOAG at HQMC (Code AXD) receives certain operstions research
material through routine HQMC routing. The Assistant Deputy Chicf of Staff
for Studies and HQMC project officers on cost-effectiveness studies or other

operations research projects, assist the MCOAG by bringing pertinent docu-
ments to the attention of MCOAG analysts.

(¢) Marine Corps Landing Force Development Center (MCLFDC)

The Marine Corps Operations Analysis Group Detachment at MCLFDC, -
Quantico, Virginia. receives operations research reports through routine
Deveiopment Center routing. MCLFDC project officers assist MCOAG by
bringing pertinent reports to the attention of MCOAG analysts. The Marine
Corps Schools (MCS) Classified Control Center's monthly accession list of v
classified documents and the MCLFDC daily unclassified acc.:ssion list arc

scanned by MCOAG analysts for reports pertinent to Marine Corps operations
reseavrch,.

(d) Defense Documentation Center (DDC)

The Defense Documentation Center for Scientific and Techaical
Information of the Defense Supply Agency at Cameron Station, Alexandria.
Virginia, prepares a Technical Abstract Bulletin (TAB) semi-monthly. This
bulletin contains abstracts of reports on research, development, test and
evaluation matters written by Department of Defense agencies and their contrac -
tors, The bulletins arc unclassified, but access to them is controlled to qualificd

DDC users, i.e.. Department of Defense and other government agencies and
their contractors,

The Technical Abscract Bulletin (TAB) and the TAB Index are arranged
with 188 subject groups within 22 fields. ({The fields are listed on page B-1.)
Table I shows the use made of the DDC TAB bulletins, The amount of filtering

donz by MCOAG analysts to find documents on amphibious matters is shown
clearty,




TABLE 1

FILTERING OF TAB BULLETINS TO FIND DOCUMENTS
RELEVANT TO OPERATIONS RESEARCH ON AMPHIBIOUS MATTERS

v, s

Unclassified Documents Classified Documents
TAB Total |# Relevant | % Relevant{ Total [# Relevant |% Relevant
1. TAB 65-2
15 Jan 65 434 0 0% 1398 57 4.07%,
2. TAB 65-3
1 Feb 65 521 34 6.52% 1067 27 2.53%
3. TAB 65-4 -
15 Feb 65 452 7 1.54% 1594 65 4.07%
4. TAB 65-5
1 Mar 65 477 7 1.46% 1380 28 2.02%
5. TAB 65-8
15 Apr 65 984 9 0.9% 1423 34 2.38%
6. TAB 65-9
i May 65 708 10 1.41% 1865 80 4,28%
7. TAB 65-10
15 May 65 754 14 1.85% 1717 88 5.129
8. TAB 65-11
1 June 65 649 13 2.00% 1584 72 4.58%
9, TAB 65-12
15 June 65 628 15 2.38% 1562 132 8. 459
10, TAB 65-13
1 july 65 668 24 3.59% 1565 107 6.83%
Total 6275 133 2.11% 15,155 690 4.5%
Average number of unclassified documents per TAB = 628
Averare number of relevant unclassified = 13
Average number of classified documents per TAB = 1516
Average number of relevant classified = 69
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[11, STORING INFORMATION

Once a document is designated as being of possible future interest to the
Marine Corps Operations Analysis Group it must be put in the format designed
for used with the computer program, A document is represented on two cards,
the first containing identifying data (to be enumerated in following paragraphs)
aml descriptive words represented by two-letter codes, the second containing

3 the title and report number of the document, The second card carries an
3 asterisk in the first columin for which the computer checks to ensure correct
3 or - ring. The first card (the descriptor card) is divided into the following
fields:
E|
3 TABLE II
1
= 1 THE DESCRIPTOR CARD
i FIELD CONTENTS COLUMNS DESIGNATOR
E | CNA Accession Number 1-6
2 HQMC Accession Number 7-12
3 MCLFDC or MCS Accession Number 13-18 i
I 1 DDC Accession Number 19-24
5 Month & Ycar of Entry 25-28
0 HOQMC Category 29
7 MCLFDC Category 30 -
8 Security Classification 31 1
9 Source 32-37 2
10 Yeor 38-39 3
L DDC Subject Divisions 40 -41 4
12 Things 42-49 5
13 Places 50-51 6
14 . Operational Functions 52-59 7
15 } Orgauizational 60-61 8
16 ' Physical Phenomena 62-63 9
17 i Values 04=-65 10
18 Process 66 -67 1l
19 Environment 66-71 12

Ficlds 1 - 4: Accession Numbers

The MCOAC system acts as an automated card file, It docs not contain
documents, vather it contains references as to where a document can be found,
These refevences are the accession numbers found in the first four ficlds. These
i fields are not searched when a request is made of the system, since if the acees-
=t sion number is known, the document can be obtained: indeed, that is the object of
the system — to make accession numbers known,




Ficld 5: Month and Year of Entry

This ficld is used only when the monthly accession list is being printed, The
month and year are read into the machine and this section of the library is sorted
in fields 6 and 7, sece below,

Fields 6-7; HQMC Category and MCLFDC Category

These categorles correspond roughly to the organizational divisions at Head=
quarters Marine Corps and at the Marine Corps Landing Force Development Center,
When the monthly accession lists are printed the program makes two runs, First,
the section of the master file being printed (determined by the month and yeax) is
sorted by field 6, the HQMC categories, An accession list i~ printed with these
headings and the program repeats the procedure, sorting under the MCLFDC
categories, These categories are as follows:

HOMC

Category Of Possible Interest To:
A Aviation DC/S (Air)
P Personnel G-1
I Intelligence G-2
G Ground Combat G-3
L Logistics G-4
N Naval Policy Analysis
M Miscellaneous R&D DC/S (RD&S)

MCLFDC

Category Of Possible Interest To:
A Aviation Alr Support Division
G Ground Combat & Intelligence  Ground Combat Division
S Logistics Combat Service Support Division
0 Artillery & Naval Gunfire Fire Support Division
v Amphibian Vehicles Amphibian Vehicles Division
C Communications & Electronics Cominunications & Electronics

Division

w War Games War Games Division
P Miscellaneous R&D Plans and Operations Division

Field 8: Security Classification

The security classification is entered to enable requests to be made that will
take into account the user's clearance. The following security classifications are
used: U =~ unclassified, O - official use only, C - confidential, S - secret, and
T - top secret, This is the first item on the descriptor card that may be subjected
to a search request, The designator appearing in the last column of table II ap~
plies only to seavchable fields. The field designator is needed in the search
program.

-5~
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Ficld 9: Source

A six letter abbreviation for the organization publishing the documents is put
into this field., A dictionary of these source abbreviations enables the computer
to print the full name of the publishing source when the accession list is printed,
These sources can be searched, Appendix A contains a list of current sources,

Field 10: Year

This is the year of publication of the document, It can be searched, thus
providing a means of ensuring material received is up to date,

Field 11: DDC Subject Division

These are the 22 subject divisions listed in appendix B. This [ield can be
scarched in oxrder to receive an extremely broad bibliography,

Fields 12-19: Descriptors

As seen above, there are nine divisions of these descriptors., Words from
the descriptor list (appendix B) are chosen to represent the contents of a document,
It is primarily these descriptors that are searched when a bibliography is being
prepared. An cxample of a field designator and a descriptor would be "5(SH)"
where 5 is the fleld designator for "things" and SH is the code for ships.

A document is coded in this fashion and is stored on tape.

IV, RETRIEVING INFORMATION

With the file constructed as above we have conveniently stored a great deal of
information. However, this method of storage is oily a means to an end, that end
being the accurate and rapid retrieval of specific information., The system is told
of a need for specific information through a “query."

A query is a request by a user for all documents that are relevant to the
particular subject of interest, A query is written on a single card and consists
of field designators joined by the symbols "*"*, "+, ana "-", These stand for
the logical "and", "or", and "not" connectives, respectively. Formal rules
for constructing quevries are given in appendix C. A query can be made quite
specific by using the "and" conncctive frequently, since the query item is satisfied
only if all descriptors connected by "and" are satisfied. However, the system is
used most effectively if the queries are general, consisting mostly ¢f "or" con-
nectives. A more general query will produce more documents, although not enough
to overwhelm the user, When going through this general listing the user is able to
decide from the title if the document is of use to him, This method, based on the
judgment of the user, helps to overcome semantic difficulties of miscoding.




Since many queries can be handled at once with little trouble to the requestor
or the computer, the requestor can try many different combinations in order to he
certain that pertinent information is not missed because of inistakes in codling,

The difference in cffcctiveness between the general and the specific query is
scen in the following example, A request was made for material concerning
"speed requirements for fast amphibious ships for transporting troops. . .",

To formulate the query it is necessary to translate a request into descriptors

[rom the system dictionary in order for the query program to be run. Inthis casc
it was decided that the following descriptors be used: (1) ships (SH), (2) transpor-
tation (T'N), (3) amphibian vehicle (AV), (4) amphibious (AP), (5) speed (SX). [From
these descriptors, four query items were made: ships or transportation,

4(SH + TN): ships or amphibian vehicles, 5(SH + AV); amphibious, 12AP; speed,
105X, Various combinations of these items were used, employing both the "4
and "™ connectives, Table III shows the query, the number of documents re-
trieved, the number of relevant documents retrieved, the number of relevant
documents in the system, the percen.uge of retrieved documents that were re-
levant, and the percentage of relevant documents in the system that were retrieved,

TABLE III
RETRIEVAL EFFECTIVENESS OF GENERAL AND SPECIFIC QUERIES

. | Total No. {% Retrieved] % Total
Query I:g?g%g d ?;121\?;; relevant Jthat were relevant
insystem| relevant | that were
retriecved
1. (S5(AV+SH)) 50 19 25 38 76
2, (10SX) 6 2 25 33 8
3. (12AP) 6 3 25 50 12
4. (HSH+TNY) 32 19 25 48 76
8. (H(SH+TN)*S5(SH+AV)) 25 12 25 48 48
6. (HSH+TN)*12AP) 4 3 25 75 12
7. (4(SH-+TN)*105X) 1 1 25 100 4
8, (4(SH+TN)-+5(SH+AV) 63 21 25 33 8.4
+(12 AP)+10SX))

Query number 8, ships or transportation, or, ships or amphibian vehicles, or,
amphibious, or, speed, is the most general, since a document is accepted il any
one of the four items is satisfied. It is this query that produced the highest number
of relevant documents. It also produced the most "neise", that is, 67 percent of
the documents retrieved were not relevant, Query number 7, ships or transpor-
tation, and, speed, the query with the most "signal” for which 100 percent of the
documents retrieved were relevant, produced only onc relevant document, It is
considered more valuable for the analyst to read 63 titles and find 21 that will

help, than to read one title and find that it is helpful.

o
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V. DISCUSSION

There are several significant features of the MCOAG system which enable
it to operate with low cost and with limited use of MCOAG personnel, These are
discussed in the following paragraphs.

1, The use of expert judgment

A significant aspect of the MCOAG system lies 1n the fact that it is the analyst
who is responsible for zel~cting documents to be included in the system library,
Selection based on expe. .dgment gained from experience with Marine Corps
operations is extremely important, for the usefulness of the system depends upon
the relevance of the document library to future Marine Corps operations rescarch
problems. By employing experienced judgment the MCOAG system contradicts one
of the basic assumptions made in a study conducted at M, 1, T. (reference (c)).

Ca gl [T

"At one end we eliminate all human processing beyond

the merest clerical manipulation on the grounds that

- expert judgment, evaluation, indexing, etc,, requires
skills that are not ordinarily available in large numbers."

Thus this important feature, the use of expert judgment, is directly attributable ¢
to the relative small size of the system.

2, The small descriptor list

Since this list contains relatively few descriptors (275), it is ecasily masiered,
as are the technical terms it contains. This allows a relatively inexperienced
person to perform the task of coding documents, In this case it is done by one
MCOAG Research Assistant, in addition to her other duties.

The smallsize of the iist 15 due to the fact that it contains very fow synonyms,
Other systems, in an attempt to be more specific, contain many words that are
closely related, This gives the abstractor a choice where none is really necessary,
When there are large numbers of slightly different terms presented it is possible

. for one abstractor to have a favorite term for one concept. If this happens, and
another person begins abstracting, she may choose a different term for the concept,
This can lead to mistakes in vetrieval — unless one scarches for all the synonyms
of onc concept, thus defeating the purpose of the whole idea,

The small descriptor list does allow minimal use of available personnel, but
it is open to question on the grounds that a small list is a general list and, thus,
not very useful in retricving specific documents, This objection is answered when
: 3 one recalls that the library input is carefully screencd to admit only documents
} pertinent to amphiblous operations. The 275 descriptors are sulficient to cover
most topics in this field, The list is open-ended in that, should new problems or
new approaches to old problems be developed the list can be expanded to include
appropriate descriptors. This advantage of a small, casily controllable, descriptor
list is also directly attributable to the small size of the system,

-8 -




3. Divided descriptor list

. The eight divisions of the descriptor list might seem to be an unnecessary
complication, since this means that the program must take Into account several
fields rather than just onc labeled "descriptors™, Acwally, It is just the opposite
for by limiting the scarch to one or two of the specific fields, there is a saving in
machine time,

Another reason for the descriptor divisions is that they make for more uniform
and complete coding. With the descriptors divided in this way the abstractor can
concentrate on one field at a time, thus ording her thinking and insuring that no
concepts are missed.

4, Alternatives

If one of the main advantages of the MCOAG system is its relative simplicity,
then why the need for automation? This is a natural question and its answer is found
in a discussion of the alternatives,

First = no retrieval system at all, the "memory" method. This has un=-
doubtedly heen satisfactory for many years in many small orginations, However,
one can never be sure that something hasn't been missed, particularly if there are

- a few thousand documents to remember, This method can always be used, but in

many situations it might not deliver all information possible, and one would never
know,

Second -~ using a general automated system intended for many types of problems
(DDC for example), This works well if the user has access to such a system and the
time to wailt for results, In many cases, however, there is so little contact with the
retrieval process and the problems being dealt with are so specialized that the user
cannot convey his exact question to the system, Even if he could, it is unlikely that
the specialized topic of interest is covered fully by the content of the general sysiem,
There seems to be a contradiction here, since the MCOAG system draws a large
portion of its library from DDC bulletins. However, a large number of the documents
in the system do not come from DDC, thus, weve the MCOAG to rely strictly on DDC,
quite a few pertinent documents would be overlooked., This alternative cannot ¢ven
be considered if the small organization does not have access to a system of this sort,

Third = using the card file, This method might seem reasonable, since two or

three thousand documents with one card apiece would not take up that much space,
However, the number of cards should be multiplied by the number of cross=indexing
terms used, Thus, to empioy anywhere near the number of cross-indexing terms
used in the MCOAG system (15) the number of file cards might be around twenty or
thirty thousand for a limited inirial library of two or three thousand documents,
Besides this disadvantage of lavge size, the card file does not allow for the pub-~

. lication of monthly accession bulletins, it is much more difficult to maintain, and
searches must be conducted only one subject at a time, the way the computer does,
but not quite as quickly or certainly,

-
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APPENDIX A
MCOAG INFORMATION RETRIEVAL SOURCLES

AATB Army Aviatwon Test Board, I't, Rucker, Ala.

ACDCEC Army Combat Development Command, Expertmental Center
ACDCNG Nuclear Group

ACRDL  Army Chemical R&D Labs, Edgewood Arsendl

ACTVN  Army Concept Team in Vietnam

ARC Army Electronics Command, Ft, Monmouth, New Jersey
AEEL Acronautical Electronles and Electrical Lab.

AERDL  Arwy Engtneers Research and Development Labs,, Ft, Belvorr, Va,
AERINC  Acronautical Radio, Inc,

ABRO Acrospace Corp,

AEROJE  Acrojet General Corp,

ABROSP  Acrospace Medical Research Labs,

AEWES  Army Engmeers Waterways Experiment Station

AF Department of the Ait Force

AFA Army Frankfort Arsenal, Philadelphia, Pua,

AFAL Alr Foree Avionics Lab., Wright-Patterson AFB

ARIT Atr Force Institute of Technology - Wright -Patterson AFB
AFSAWC Air Force Special Alr Warfare Center, Eglin AFB

AFFSC Air Force Systems Command

AFSWC  Air Force Special Warfare Center, Eglin AFB
AGARD  Advisory Group for Aeronautical R&D

AIB Avmy Infantry Board, Ft, Benning, Ga.
AIRARM  Aircraft Armaments, Inc,

. AIRUN]  Alr University
ALWL Army Limited War Lab., Aberdeen
AMC Army Missile Command

AMFCO  American Machine & Foundry Co,
AMRA Army Materials Research Agency, Watertown, Mass,
AOKE Army Operational Rescarch Establishiment, UK,

ADCC Alr Proving Ground Cenier, Egiin AFR
APL Applicd Physic Lab,, Johus Hopkins Universaty
ARC Atlantic Research Corp.

ARINC  ARNIC Rescarch Corp., Washington, D.C,
ARMA America Bosch Arma Corp

ARMSIG  Army Signal Corps

ARMY Department of the Army

ARO U.,S. Army Reseavch Office
ARPA Advanced Rescarch Project Agency
ASQY Attack Squadron 75 (VA-75)

ASUWE  Admiralty Surface Weapons Establishiment, UK,
ASWE Admiralty Siguals & Weapons Establishment, UK.
ATECOM U.S, Army Test and Bvaluation Command. Aberdeen
ATRC Army Transportation Research Command

. AWSD Advanced Warfare Systems Division

A-l




LU

BAL
BATTEL
BIiLL
BENDIX
BLACKDB
BOEING
BOOZ
BRL
BTL
BUSHIP
BUWEPS

CANDOD
CADILL
CcIT
CATHU
CAW
CDEER
CDMB
CDTCVN
CEPE
CHICAG
CHRYSL
CNA
CNu
CARONE
FIRFLT

Ballistic Analysis Laboratory
Battelle Memorial Institute

Bell Acrosystems Co,

Bendix Corp.,

Blackburn Afreraft Corp., Eng.
Boeing Aircraft

Booz Allen Applied Rescarch, Inc,
Balllistics Rescarceh Laboratoty, Aberdeen, Md,
Bell Telephone Laboratories
Burecuu of Ships

Bureau of Naval Weapons

Canada, Department of National Defense

Cadillac Gage Co,

Caruegice Institute of Technology

Carholic University

Carrier Air Wing

Chemical Delense Experimental Establishment, Sahsbury, LEng,
Cruiser Destrover Mine Craft Branch

Combat Development and Test Center, Vietnan

Central Experimental and Proving Establishment, Ontarvio
University of Chicago

Chrysler Corp.,

Center lor Naval Analyses

Chief of Naval Operations

ComCarDiv One

ComFl{rst Fleet

COMMER Department of Commerce, Bureau of Standards

CORNEL
CORG
CRDL

DATA
DDRTIR
DETA
DIA

DRB
PRC
DTMB
DUNLAP

EDO

Cornell Aeronautics Lab,
Combut Operations Research Group, Ft, Belvoir
Chemical Research and Development Laboratories

Data Corp., Dayton, Ohio

Divector, Defense Research, Test, and Engineering
Detachiment 4, Research and Tech, Division, Eglin AFB
Defense Intelligence Agency

Defense Research Board, Outawa, Ountarie

Defense Research Corporation

David Taylor Model Basin

Dunlap Corp,

EDO Corp.

BEWGCOR Ohio River Division, Lab, Eng. Coirps

FAA
FADTC
FALCON
FARDC

Federal Aviation Agency

Fleet Air Defense Training Ceuater

Falcon Research and Development Corp., Denver, Colorado
Foreign Area Rescarch Documentation Center
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FMC
FMEFLANT
FMEPAC
FOSTER

GE
GENDYN
GWU

HAWKER
HAWB
HCSB
HEL
HERQ
HI'R
HONEYW
HRB
HSWD
HUGHES
HUMRRO

IDA
IITRK
INFO
INS

JHU

JCS

JRA
ISWG
JTFTWO

RELLET

LACKLA
LITTON
LLOCKHE
LTV
LUNDU

MARQ
MARTIN
MATS
MC
MCDONN
MCLFDA
MCLTFDC

Food Machine Caorp,

Fleet Mavine Foree - Atlantic
Fleet Marine Foree - Pacilic
Foster=Miller Associates, Inc,

General Electrie Company
Gueneral Dynamics Corp,
Guorge Washinglon University

Hawker Siddley Lid,, BEng.

Huead Alr Warfare Branch, Op-722

Head Command Systems Branch, Op-724
Human Engineerving Lab,, BRL, Aberdeen, Md,
Historical Lvaluation and Resear~h Organization
Human Factors Research, Inc,

Honewvwell Corp.

HRB-Singer, Inc,

Head Surface Wavfare Branch

Hughes Aircraft

Human Resources Research Office

Institute of Defense Analysis

ITT Research Institute

Information Dynamics Corp., Wakefield, Mass,
Institute of Naval Studies, CNA

Johns Hopkins University

Joint Chicls of Staff

Johnson Rescarcle Associates, Santa Barbara, Calif,
Joint Service Working Group

Joint Task Force Two

Ketlet Aiveraft Corp,

Lackland AFD

Litton Industries
Lockheed Aircralt

Ling Tempco Vought Corp,
Lund University, Sweden

Marquette Aircraft Corp,

Martin-Maricira Co,

Military Air Transport Service

Marine Corps

McDonnell Aircraft

Coor,, M.C, Landing Force Development Activitics
Marine Corps Landing Force Development Center
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1

MR I

MCOAG
MELPAR
METRO
MICH
MITRE
MGTORO

NAA
NMADC
NAFEC
NASA
NASC
NATC
NATF
NATO
NAVWAG
NEL
NMC
NMEDFR
NOL
NOTS
NPPO
NRL
NUSL
NWC
NAGONR
NORCO
NWG
NWL
NWTC

OEG
ONR
OPTEV
ORBMAC
ORINC

PAGAPL
PHILCO
PICTIN
PITTS
PRC
PREINC
PRINCE
PURDUE

RAC
RAL
RAND

Marine Corps Opcerations Analysis Group
Melpar, Inc., Falls Church, Va.
Metronics Associates, Inc.

University of Michigan

Mitre Corp.

Motorola, Inc.

North American Aviation, Inc,

Naval Air Dcevelopment Center, Johnsville
Naval Aviation Facilities Experimental Center
National Acronautical and Space Administration
Naval Aviation Safety Center

Naval Aviation Test Center, Patuxent River, Md,
Naval Alr Test Facility

North Atlantic Treaty Organization

Naval Warfare Analysis Group, CNA

Naval Electronics Lab,

Naval Missile Center

Navy Medical Field Research Labs.

Naval Ovrdnance Lab., White Oak, Md,

Naval Ordnance Test Station, Inyokern

Naval Program and Planning Office

Naval Research Lab,

Navy Underwater Sound Lab.

Naval War College, Newport, R.I.

Naval Analysis Group, ONR

Northrop Corp.

Naval Warfarve Group

Naval Warfare Lab,

Naval Warfare Training Command

Operations Evaluation Group, CNA

Office of Naval Research

Operational Test and Evaluation Force
Operational Res. Branch, Maritime Air Command
Operations Research, Inc,

Planning Analysis Group APL/JHU
Philco Corp.

Picatinny Arscnal

University of Pittsburgh

Planning Research Corp,
Presearch, Inc.

Princeton University

Purdue University

Research Analysis Corp,
Royal Aircrafe Establishment, U.K.
Rand Corp,
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RANGER
RAYTHE
RCA
REDSTN
ROCKIA
ROME
ROWLAN

SCD
SCLEC
SDC
SECDEF
SECNAV
SEG
SECWP
SIERRA
SIXFLT
SRC

SRI
STRIKE
SWRINS
SYLEDL

TAC
TECHNO
THIOKO

UCLA
UKFV
UOKLA
UPENN
URSC
USACDC
USAMC
USAMAT
USATEC
USNADC
USNCDL
UUTAH

VERTOL
VITRO
VXFIVE
VXFOUR

USS Ranger

Raythcon Corp.

Radie Corporation of America
Redstone Scientific Information Center
Rock Island Arsenal

Rome Air Development Center
Rowland Corp.

Ship Characteristic Division, Op=-36

Signal Corps Logistics Evaluation Committee
Systems Development Corp,

Secretary of Defense

Sccretary of the Navy

Systems Evaluation Group, CNA

Systems Engineering Group, Wright-Patterson AFB
Sierra Corp.

Sixth Fleet

Systems Research Center

Stanford Research Institute

U.S. Strike Command, McDill Air Force Base, Florida
Southwest Research Institute

Sylvania Electronic Defense Lab,

Tactical Air Command, USAF
Technology, Inc,, Dayton, Ohio
Thiokol Corp.

University of California

U, K. Fighting Vehicles R&D Establishment
University of Oklahoma

University of Pennsylvania

United Research Services Corp., Burlingame, Calif,

U.S. Army Combat Development Command, Ft. Belvoir, Va,

U.S. Army Munitions Command, Picatinny Arsenal
[J.S. Army Materials Command

USATECOM

U.S. Naval Air Development Center

USN Civil Engineers Lab.

University of Utah

Division of Boeing

Vitro Labs,, Silver Spring, Md.
Experimental Squadron Five, OpTEvFor
Experimental Squadron Four, OpTEvFor
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z WEDDER
WESTIN

) WRTPAT

WSEG
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Watertown Arscnal Labs., Mass.

USS Wedderburn

Westinghouse Corp,

Systems Engincering Group, Wright-Patterson AFB
Weapon System Evaluation Group



=TI

APPENDIX B

MCOAG INFORMATION RETRIEVAL DESCRIPTORS

4 (DDC Subject Divisions)

AC
AO
BS
MD
CH
EY
EL
EP
MT
MA
ML

MH
MS
MU
NV

NC
OR
PY
PP
SC

Aeronautics

Astronomy and Astrophysics

Bchavioral and Social Sciences

Biological and Medical Sciences

Chemistyry

Earth Science and Oceanology

Electronics and Electrical Engineering

Energy Conversion

Materials

Mathematical Sciences

Mechanical, Industrial, Civil, and
Marine Engineering

Methods and Equipment

Military Sciences

Missile Technology

Navigation, Communications, Detection
and Countermeasures

Nuclear Sciences and Technology

Crdnance

Fhysics

Propulsion and Fuels

Space Technology

5 (Things)

AC
AD
AM
AV
AT

Aircraft

Airfield
Ammunition
Amphibious vehicles
Antenna

Armor

Artillery

Base

Bomb

Bridge

Camouflage
Carrier, aircraft
Communications
Components
Computer
Chermical/biological warfare
Convoy

B-1

CZ
DC
DT

Cruiser

Detection

Data

Decoy

Destroyer

Drone

Equipment

Electronic wartfare, ECM

Escort

Fuels

Fuze -

Guided Missiles

Guns

Helicopters

Hydrofoil

Instrumentation

Jet

Laser

Landing Craft

Logistics

Lubrication

Map

Mine

Model

Mortar

Nucleav Propmilsion

Naval Gunfire

Navigation

Ordnance

Photography and other re-
productive processes

Quartermaster equipment

Radio

Roads

Railroads

Rockets

Radar

Snorkel

STOL/VTOL

Satellite

Seaplane

Ships and Marine Equipment

Small Arms
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5 (Things) (Cont'd.)

Ss Submarine
SM Swimmer

SI Soil

SW  Snow
TA Terrain
TG Target

TN  Transportation

TP Torpedo

TV  Television

TW Tracked Vehicles

Vi Vehicles

WH Warheads

WP  Weapon

WV  Wheeled Vehicles

UG Underground Structure, Tunnel

6 (Places)

FK Africa

LK Alaska

AZ  Antarctic/Arctic
AX Asia

LT Atlantic Ocean
UL  Australia

CA Central America
CX Chine

EG Bkngland

DU  Europe

FR France

GC Gresce

GR  Germany

KO Indian Ocean
IA Indonesia

M Itan

IL Israel

KO Korea

LY Libya

MI  Mediterranean
MK Middle East
OK Okinawa

PK Pakistan

PA  Pacific QOcean
PN Panama

PI Philippines

SB  Spain

SO South America
SE  Southeast Asia
SU Soviet Union

TZ
us
uc
VN

Thailand

United States
Underdeveloped Countries
Vietnam

7 (Operational Functions)

Al
AP
AS

AA
AQ
AU
AW
Al

TK
CD
co
IC

CN

Antipersonnel

Amphibious

Air Support

Anti ~aircrafy

Anti=Armor
Anci=-Submarine
Anti~Tank

Arms Control, peace
Attacking

Civil Defense

Combat

Combat Information Center
Communications
Command and Control
Command Relations
Counter -Insurgency
Countermeasures

Defense

Deployment

Detection

Data Processing
Direction Finding
Deterrence

Electronics & Electrical Engineering
Disposition

Electronic Warfare, ECM
Exercise

Fire Control
Identification

Intelligence

Intexception

Installation and Construction
Interdiction

Interference

Limited War - Gucerilla
Launch

Location

Maintenance

Mathematics
Measurement




7 (Operational runctions }(Cont'd)

MO  Mobility

NE  Neutralize

NY Navigation

OA  Operations Research
OP  Operations

PF  Pacification

PL  Patrol

PC  Psychology & Human Engincering
PM  Production & Management
PG Propagation

RE Reception

PT  Personnel & Training
RC Reconnaissiance

RS  Rescue

SN Screening

SR Searching

SQ  Supply

WR War

SB  Support

8 (Organizational)

AF  Air Force

AR Army

CU  Communism

DO  Department of Defense
MC  Marine Corps

MP  Military Assistance Program
N Nasa

NO Nato

NA  Navy

SD  State Department

S] STRICOM

TE  Table of Equipment
TO  Table of Organization
TS  Treaties

9 (Physical Phenomena)

AK  Acoustics

EOQ  Electromagnertic

EY  Earth Science, Oceanology
IR Infra-red

MG Magnetic

NC Nuclear Science

OT OQOptical

PR Pressuve

™ Temperature

B-3

TR  Thermal
TI Time
A Visual

10 (Values)

AE  Accuracy

AL Altitude

AH  Appropriations
BU  Budget

CP  Capabilities
CS  Casualties
CR  Characteristics
CT Cost, Economics
DH  Depth

DX Distance

EF  Bffectiveness
ED Endurance
FQ Frequency
HT  Height

KP  Kill Probability
LE  Lethality

PB  Probability
RL  Reliability
RQ Requirements
SX  Speed

TX Threat

VL Vulnerability
WT  Weight

11 (Process)

AN  Analysis

DV Development
DN  Doctrine

EE Engineering
EV  Evaluation
EX Exercise

GA Gaming

MA Mathematics
ME Measurement
PX  Planning

RD Research

51 Simulation
SG  Strategy

SY  Stwudy

TC Tactics

TT Test

TH  Theory

e e
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12 (Environment)

Al

Al Active

Al Airborne
AP Amphibious
BL Ballistics
DA Day

D1 Dispersion
ET External
FT TFuture

FN Foreign
GN  Ground

HI High

1B Internal

JU Jungle

LO Low

NI Night

S Passive

e MR D O et SR b -

#

v ekl

RN  Rain
ST  Sea=State
: SC  Space
- SF  Surtace
SW  Snow

SZ Summer
UW  Underwater
WX Weather, Atmospheric Science
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APPENDIX C
EXPLANATION OF PROGRAM

The MCOAG Information Retrieval Program (34-65R)
This program performs the following opcrations:

1. Writes the dictionary tape

2. Writes the master tape

3. Deletes entries from the master tape
4, Adds entries to the master tape

5, Queries the master tape

6, Extracts an accession bulletin

7. Lists the complete master tape

8. Trunslates the document descriptors.

I, DICTIONARY

The dictionavy tape is composed of the security classification dictionary, the
HQMC category dictionary, the MCLFDC category dictionary, and the descriptor
and source dictionary, The input cards for the first three dictionaries cannot be
changed without changing the program, The input cards for the descriptor and
source dictionary can be changed and are of the following format:

Col. 1-6 - Descriptor or source (left justified)
Col. 7-54 - Meanlng of the descriptor or source,

These descriptor or source cards need not be in a prescribed order and they may
be added or removed freely, The input deck for writing the dictionary tape is
formed as follows:

r Blank card

I Input deck (containing no blank cards)

( DICTIONARY (beginning with Col, 1)

The dictionary will be listed on the program output tape as the dictionary tape is
written,

II, MASTER
The master tape is composed of two-card entries. The first card is the

descriptor card; the second card Is the report title card. The input deck is
formed as f{ollows:
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ot
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fimunk card

[ Input deck of 2-card entries

( MASTER (beginning in Col, 1)
The entries will be listed on the progrum output tape as the master tape Is wrltten,
I, DELETE
Entries may be deleted from the master tape by listing any of the four ac-

cession numbers on a deletion card (one card per entry), The deletion card has
the formadt;

Col, 1=6 = Accession number
Col, 7-72 - Blank

The input deck is formed as follows:

l Blank card
[ Input deck (one card per entry)

[ DELETE (begin in Col, 1)

The program will list all given accession numbers which were not tound on the
master tape.

IV, ADD

Entries may be added to the master tape and will be placed at the end of the
tape, The format of the {nput deck (2~card entries) is identical to that used in
writing the master tape, This deck is formed as follows:

f Blank card

[ Input deck of 2-card entrices

( ADD (beginning in Col, 1)
V. QUERY

The query logic used is quite simple; it is based on conditions that the ve-
questor does or does not waat the desired entries to satisfy, For example, a re-
questor may want all entries that deal with aircraft except tiwse that deal with
helicopters.  An entry that dealt solely with aircraft would be accepted, one that
dealt solely with helicopters would be rejected, and one that dealt with both air-
craft and helicopters would also he rejected,

C-2




There are twelve (12) descriptor fields, Three (3) of these ficlds are
multiple -descriptor fields, The conditions in which the requestor is lnterested
are phrased in terms of descvriptor field numbers and the desired contents of
those descriptor fields, For example, alrcralt and helicopters are both listed

under things, fleld 5, a multiple descriptor fleld, Thus the Query mentioned
above would be written

(5AC) = (SHC),
A typical query might be the following:

(4AC * S(BM*IE) *9(TM+TI)) + (3(62)) == (SHC).

The asterisk (*) stands for the logical " AND"; the plus (+), for the logical "OR";
the minus (=) for the logical "NOT",

1. The query beings in column 1 with a left parenthesis, The query can
begin in no other way,

2. Since field § 1s one of the muliple descriptor fields, we see use of the
"compound ~ AND", An entry must have both descriptors, BM and JE,
in field 5. Other descriptors may also be in the field.

3. Next is an example of the “compound — OR", An entry must have elther
T™ or TI in field Y,

4, This concludes the first condition of the query. In summary, to fulfill

thig condition, an entry must have AC iIn fleld 4 and BM and JE ip field 5
and TM ov T1 in field 9.

5. Since fleld designators are numeric, numerlc descriptors must be isolated
by parenthesis,

Consider an entry containing AC in field 4, BM, JE and DE in field 5, OT in
fieid 9, 62 in 3 and HC in field 5, ‘The entry does not satisfy the first condition;
it does satisty the sccond condition; but it is rejected because it satisfied a con=
dition that the requestor did not want to be satisfied, namely, an HC in field 5,

A query beings in column 1 and is terminated by a blank column, Comments
may be written on the card after the blank column, Ouly one query can be written
on a card and only one card is allowed per query, The query deck is formed as

follows:
( Blank card’
( Input deck (one card per query)
r QUERY (beginning in Col, 1)

C-3
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Following are the formal rules to follow in writing queries:

1. A query is composed of query ftems (or conditions) which are separated

hy 4 or = andarc enclosed in parenthesis, All Yplus™ tems precede
"minus" {tems,

(Itoml) + (ltcmz) - (ltemB) -— (Itcmd) .

2, Query items are composed of a numeric fleld designator followed by a
single or compound fleld descriptor. Single numerical fleld descriptors
or compound ficld descriptors must be enclosed in pareatieses,

(I * 5¢AV ® AG) * 3(61) * 12(GN + UW)) .

3. A query must begin in column t with a left parcathesis and will terminace
at the first blank column.

4. An entry i8 accepred if it satisfies any of the "plus” ttems and noue of the
"minus" ltems. An entry is rejected If it satisfics any of the 'mlnus"
items regardless of the number of "plus™ itcms satisficd,

V1, LIST
The accession bulletin 1s formed by listing «ll entries (for a given month of

entry) first under the appropriate HQMC categories and next under the MCLFDC
categorles, This deck is formed as follows:

| Blank card

f 0765 (beginning In Col, 1)
| LIST (beginning in Col, 1)
VI, LOG

Alter several addicions and deletions have heen made with the master tape,

it may be necessary to obtain a new lsting of the complete master tape, The
data deck for this is:

(begimning in Col. 1)




VIII, DESCRIPTOR

To atd those who code the documents, a Hsting of selected documents {(hased
on wonth of entry) can be produced with the descriptor codes transtated,  Tins
taes the dictionary tape written with the DICTIONARY provision,  ‘The data deck

is;
/
Blank
( 0765 (month of entry beging in Col. 1)
( RESCRIPTOR (beginning in Col, 1)

A blank card at the end of the total data deck terminates the program,

C-5
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APPENDIX D

FLOW CHARTS
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APPENIX B

FORTRAN PROGRAM FOR THE IBM 7090

I£-1
(REVERSE BLANK)




i [ Youag

R TR

-

COMMON ISUBRECORDKWEST +REC +DLIST
ODIMENS ION ISUB(Q0 L) REC(S00422)eDLISTIL} ICLIST(L1}IREC{(S00¢22),
XRECORD (10001 ) s NTRY (1) 4KWEST( I600) s REKWST (L)
EQUIVALENCE(ISUDBWREC)I.(JSUBDLIST)L(ISUB,.IDLIST),
- XKERECORD 2 ISUN (901 ) ) . DRD ¢ NTRY )¢ {KWEST (RECORD(1000I1),
) X{KWESTY s REXKWST) (REC, I HEC)
DIMENS ITON ARRAY(25)+MATRI(L)
XeKiASS(EsA) s CLASS(6+4) s MCLFOC {946 s CL(D461 e HAMC(H40)4ML(BL6)
XDEF (500 +9) s IDEL(SQ0,9)+BUFR(26),0ATEL(2)
EQUIVALENCE ( ARRAY + MATR) s (CARDJKAID ) 4 (DICT,LIOLICT),
X{ MSTERAMSTER) « (OLLETELWLETE ) ¢ {ADD4 LADD )+
XK{QUERY ¢ KWERY ) o (AL ISYILIST) o (ALUGILOG) ¢ (BLANK ¢ LANK )
XK(ASTER + IASTER) J(TEMPLITEMP) . { ANINEJNINE ) » (PLUS,LUSP),
K(PARENL + LPAREN) , { PARENRJNRPARE) 4 ( AMINUS+MRINUS) ,
X(SHIFY s ISHIFT), (FIELD, IFELD) (DESCRLI+ KOODE),
X{KLASS aCLASS) s (MCLFOC+CL )y (MOMT MC) o (DEF 4 IDEE)
DICT=243123633146
AMSTER=442162632551
ADD=2L 2424606060
DELETE =24254 3256329
QUERY=5006425517060
ALIST=4331062636060
AL OG=4 34627606060
DESCR[=2425622351 31
BLANK=606060606260
ASTFR=546060606060
HIPAD=TT???2777TT 77
ANINE= 116060606060
PLUS=2206060606060
PARENL=T7460€06060060
PARENR= 346060606060
AMINUS=406060606060
3HIFT= 310000000000
NREC=0Q
ARRAY (25 ) =BL ANK
ISWCH=O
MASTER =15
NOTHER=16
NAMES=T
3 REWIND MASTER
REWIND NOTHER
$0 READ 101,CARD
IF (KARD=-IDICT) 102,521,102
51 RFEwWIND NAMES
PRINT 49

LT TTCTIDLOICTRECLTOR

49 FORMA ol e S2AIGHTHE DICTIONARY /7))
5% READ (1 . (ARRAY{J)y.=1,412)
WRITE GUTPUT TAPL NANES, 111e (ARIAY(J) s =142}

PRINT $6s (ARRAY(J) s 4=t i)
56 FORMAT (2IXAGIX10AL//)
DO 60 t=1+12
IF (MATR{1)-LANK} S5+60+58
60 CONTINUE
- ENDFILE NAMES
REwWIND NAMES
100 READ 101+ CARD
101l FORRKAT (AG}
- 102 1% (XARD- MBTICR) 200,105,200
105 a7 106

N




i

106
1o
(BN
120

139

149
141

150
151

152

170

180

191

190
200
2t0

220
221

230
240

260
270

280

290

300
3tv

FORMAT (LHL «LIXISHTHE MASTER TAPE

READ L1ls (ARRAY([)s 12t,s 12}
FORMAT (12A6)

D0 120 I=1.12

If (MATR{1)= LANK) 130, 120, 130
CONTINVE

GO 0 t70

READ 118e (ARRAY(1)s 1213, 24)
TEMP=ARRAY{(13)}%770000000000
TEMP=TEMP+60805606060

IF (ITEMP-~TASTER) 140, 150, 240
PRINT 141, (ARRAY( 1), 1=13,24)

FORMAT (2X11SHTHE FOLLOWING CARD WAS FQUND TO HBE QUT OF SEQUENCE w
XHILE CREATING A MASTER TAPE (THE CARD SHOULD HAVE AN ASTEHISK).
/724X12A6)

XGTX25HTHE RUN wAS O]l SCONYINUED.
ISwCH=1
GO V0 170

wRITE CGUTRPUT TAPE MASTFR, 151e ARRAY

FORMAT (12A06/13A6)

PRINT 152, ARRAY

FORMAT (24Xe 12A6/724Xe L2A6/77)
NRECENRECH2

GO fO 110

00 180 I=1.,29%

ARRAY (1)=sHIPAD

CONTINUE

wRITE QUTPUTY TAPE MASTER, 151+ ARRAY

NREC=NREC+2
PRINT t81s NREC

FORMAT (4SXe 29HTHE HI-PAD RECORD
X40Xse 16+ 34H RECOROS COMPRISE THE

ARRAY (25)= BLANK

END FILE MASTER

REWIND MASTER

IF (ISWCH} 1904,190,1020
READ 10t, CARD

IF (KARD-LEYE) 400, 210, 400
1=1

REWIND MASTER

REWIND NOTHER

READ 221+ DLISTY (1)
FORMAT (A6}

F=1+¢}

[F (IDLEST(l =1)-LANK) 220,230,220

I={=-2
READ INPUT TAPL MASTER, 151, ARR
LO 250 J=l1é2%

AY

IF (ARRAY(J)-HIPAD) 260, 250+, 260

CONTINVE

G0 TQ 350

IF (1)290, 290, 270
DO 280 J=1.

DO 280 K=1.4

IF (MATR (K)=IOLISTLY)) 280, 300
CONT INUE

WRITE QUTPRPUT TAPE NUOTHER + 151,
GO TO 240

tF o (1-1) 310, 330, 310

DO 320 L=J.!

s 280

ARKAY

IS WRIVTEN./
MASTER TAPE.)



OLIST (L)=DLEISTIL+1)
320 CONYTINUVE
330 {=1-1
GO TO 240
359 §1F (1) 380, 380, 360
360 PRINT 361
361 FORMAT (1Hl, 26X 66H THE FOLLOWING ACCESSION NUMBERS WERE NOT FOUN
XD ON THE MASTER TAPC. )
DO 370 J=s1, 1
PRINT 362, OLIST (J)
362 FORMAT (57XA6)
370 CONTINUE
380 WRITE OUTPUT TAPE NOTHER.151 4ARRAY
ITEMP=MASTER
MASTER=NOTHER
NOTHER = 1TEMP
REWIND MASTER
READ 101, CARD
400 {F (KARD-1ADD) 550, 40%; 5SSO
405 NREC=0
NADD=0
PRINT 406
406 FORMAT (1H1L)
ARRAY (25)=BLANK
REWIND NOTHER
. REWIND MASTER
410 READ INPUT TAPL MASTER, 151s ARRAY
0O 420 1=}, 25
1F (ARRAY(I)~HIPAG) 8425, 420, 42§
420 CONTINUE
AEwWIND MASTER
ARRAY (25 ) =BL ANK
GO YaQ 430
425 WRITE QUTRUT TAPE NOTHER ¢« 151 3 ARRAY
NRECENREC+2
GO TO 410
430 READ 1ils (ARRAYfLE, [=1412)
DO 440 1=1, 12
' O (MATR{I)I-LANK) 450, 440, 450
440 CONTINUL
GO YO 300
460 READ.1t)e LARMAY (I)4 [=13:28)

8 TEMPzARRAY (1 2) 8770002820000

B TEMP=TEMP 2 50600606060
IF(LTEMP=JASTER) 460, a70s 460

C PRINT ERROR MESSAGE HERE

a60 GO TO 430
470 WRITE QUTPUT TAPE NUTHLCR. 151« ARRAY
PRINT 152+ ARRAY
NADD=NADO+2
GO TO 430
500 DO 510 1=1,425
ARIAY (1) =HIPAD
5310 CONTINUE
WREITE QUTPUT TARE NOTHER, 151 ARRAY
ARRAY{25)=HLANK
NTOTAL=NADD+NRECH2
PRINT 511 .NADDNTOTAL
S1l FORMAT (23X, 10, 531 RECORNDS WERE AOUDED TO THE MASTER TARPE FrOR A T

---------------------------------------------



2080 KMPND=)
I=5+1
2090 IF(KWEST(I)-1ASTER)2100,2310,2100
3 2100 IF(KWEST(1)~NRPARE)2200,2310,2200
2200 IF(KWEST(I)-LUSP) 2300+231042300
2300 CALL OVER (KWESTLI1)MOVE,FIELD)
MUOVE=MOVE +6
‘; IF (MOVE~-42) 2305,1020,1020
2305 I=1+1
- G0} YO 2090
2310 GO TO (10246304, 5¢6¢TsB:9:10411412)sNUM
1 =5
KzbH
GO TOQ 2320
2 J=6
K=26
GO VO 2320
3 J=7
K=7
= GO Y0 2320
4 J=8
Kz=8
GO TO 2320
5 J=9
K=i2
GO TO 2320
6 J=13
K=13
GO TO 2320
T J=14
K=l7? A
GO YO 232¢
8 J=18
K=18
GO TO 2320
I J=19
K=19
GO Y0 2320
10 =20
K=20
GO YO 2320
11 J=21
Kz2|
GO TO 2320
12 J4=22
K=23
2320 Jz=J+ IRECRO
K=K+ IRECRD
MOVE =0
DO 2330 L=J.K
IF(IFELD-NTRY(L))2330+2340,2330
2330 CONT INUE
FIELD=0,
GO TO 24%0
2340 FIELO=0,
IF{KMPND)2400,2400,2350
2350 IF(KWEST(1)~1ASTER)2370,2360,2370
2360 I=1+¢14
GD TO 2090

—

[} o

[




550
560

561
570
$80
501

582

590

600

605
610

620
621

630

650
655

2000

2010
2020

2030

2040
82050

2060
2070

XOTAL OFf, 160 9H
ENDFILE NOTHFER
REwWIND NOYHER
ITEMP=MASTER
MASTER=NOTHLR
NOTHER=ITEMP
READ 101+ CARD
IF {(KARD«KWERY) BBD+H560,880
REWIND MASTER
1ACC=0
PRINT S01
FORMAT (1H1 55XTHOQUERIES
f=1
J=1471
READ 58 s (KWEST(K) K=1,J)
FORMAT{72A)

PRINT 82+ (KWEST(K) K= J)
FORMAY (24X.+72A1/7)

DO 590 L=ied
IF{KWEST(L )~LANK)
CONT INUE

G0 T0O 605

I=1+72

GO TO 980
LAST=1{
fsve=0
ISwCH=0
IRECKRD=1
IR=37
REAQ INPUT TARE MASTER.6Z21+(RECOID(K) 4K=IRECRD,LIR)
FORMAT (SA6.ALAG6.I17A2/13A6)

A TEMP= [RECRD S
DO 630K=1RECRD, ITCMP
IF (RECURDIK)I~HIPAD)

CONT INUE
I1SwCH=1t
GO YO 829
IND=1
KMPNO=0
FleLD=0.

§=1IND

NOT=0
MOVE=0
NUM=0
IF(KWEST(L)Y~LPAREN)2010,20204,2010
QUERY ITEM NOY BEGINNING WiTH LEFT PAREN
GO T0 1020
I=1+1
IFI{XWEST(T1))2040,2030,2030
IF(KWEST{ I }=NINE)2050,2050,2040
QUERY [TEM wW/NUN-NUMERIC FIECLD DISIGNATOR
GO 10 1020
TEMP=REKWSY(1)®770000000000
FTEMP=ITEMP/ [SHIFT
NUM= F O ¥NUM+ | TEMP
I=1+1
IF(XKWESY(I))2070:+2060:2060
IFIKHESY ([ )-NINE)Z050,2050,2070
[F(KWEST(I)=-LPAREN)2090,2080,2090

RECORDS )

77

600¢ 590, 600

650, 630 650

W



2370
2380

<390
2400
2410
2420
2450
2460
2470
2ATS

2480
2490

R TR T T

2500
: 2510
2v20

] 2830
; 2540

¥

25%0
2560
2570

[
&
o o
[=2N &

2600
2610

2650

265y
2660

560

670

680

690

lF(KHESY(l)-NRPARE)2380.2390.2300
| EX KN

GO 10 2370

[=1+1

XMPND=O

NUM:z0

IF (KWEST{[)=]ASTER) 2410,2020,2410
(F(KWEST(1)--NRPARE Y2420, 2480,2420
ERRUR=NO RIGHY PAREN FUUND

GO TO 1020
1IF(KMPND)2520,252042460

IF (KWEST ([)=LUSP) 2475,2470,2475
I=1+1

GO Tu 2090

KMRPND=0

GO TO 2520

LF(NOT ) 2490,2490,2650

I=1413

IFIKWEST(1)=MINUS) 250042510, 2500
IF(KWESTITI)=LANK) 2490,660,26490
NOTV=}

I=1¢1

GO TO 2000

NUM= 0

IF (NOT) 2630,2530+¢2580
IF(KWEST(1)~-LUSP)2650,2540,25650
I=l¢)

TF (KWeST(I)=LPAREN) 2550,2020.2550
TF(KWEST(I)I-MINUS)2560,2660, 2560
IF(KWEST(1)1=LANK)2570,26%0,2%5T0
I=l+1d

GO 10 2530
IFIKEESTIII-MINUS)2600,2590,2600
I=1+}

NOT=|

GO YO 2000
IF(XWESTII)~LANK)2610,660.2610
I=1+1

GO TO 2580

IND=IND+72

IF (IND-LASY ) 655,2655,2655

IF (1ACC) 020,620,.2660
IRECRDO=IRECRD+37

IREIRe 3T

1ACC=0

IF (IRECRD~9990) 620,820,820
1ACC=1]

I (1SUB) 670,670,680
1svB(2)=1IND

ISUB(3)=1RECRD

1suB=i

GO T 800

DO 690 J=\,5Ul

JA=24

[F (IND-ISUB(JA)) 700.690,690
CONT INUE

ISUB(JA+2) =INC

ISUB({JA+])=IRECRD

ISuB=IsSunN:}




GO TO 800
» 700 IEND=2%15U08¢1
K2 1END
00 710 J=JA, JEND
ISUBIK+2)=1SVUB(K)
K=K~}
710 CONTINUE
ISUB(JA+L) =1 RECRD
{SUBLJA)ZIND
ISuBz1SuUB+I
800 IF {(ISUB-275) 2650,020.8290
820 NO=tsUHT2)
NO=ND+ 71
PRINT 831, (KWEST(J)s J=NDy» NOD)
831 FORMAT (1H1,23X,72A1//)
DO 840 Ju=1, ISUB
K=2#%y
IF (1SUB(K)) 660,835,935
835 IF (NO-ISUL(K)) 850,840, 840
840 Ki=[5UB(Ke+L)
K2=K]+36
PRINT 80t
801 FORMAT (QA1XIHI AXIHZe6XIHIeIXNEHAGIXIHS o 1SXIHOIXIH?IS5SXIHB,
XIXIHO ¢ 2X2HIO 4 2X2H1L 1 22X 2H12)
PRINT 841, (RECORD{(K)s K=KI, K2)
841 FORMAT (1Xs5(A042X) 3A142X0A0¢2Xs1T7(A2,:2X)/721X13A6/7)
GO T0 860
850 NO=1SUB(K)
ND=NO+71
PRINT B831,.(KWEST{J)+J=NOND)
GO TOo 840
860 CONTINVE
IF (ISWCH) 6104 610+ 870
870 READ 101,y CARD
880 1IF (KARD=LIST) 950, 890, 9850
890 READ 891y KUTOFF.DATE
B9l FORMAT (AG.2A6)
REWIND MASTER
REWIND NAMES
DO 2910 K=1l+6
READ INPUT TAPE NAMCS, 2901 (CLASS(KeJd)sJ=14s4a)}
2901 FORMAT (4A6)
2910 CONYINUE
00 2920 K=1.8
REAOD INPUT TAPE NAMES.2911,,(HQMCIK+J)r1d=146)
2911 FORMAT(GAG)
2920 CONTINUC
D0 2930 K=1.9
READ INPUT TAPE NAMES 2911 ,(CL(K3J)eJ=146)
2930 CONTINUE
1=1
2940 READ INPUT TAPE NAMES:2941.(0€EF(TeJ)4J=149)
22941 FORMAT (9A6)
I=1+1 v
(F (IDEE{I=-1.1)~1LANK) 2940,2950,2940
2950 LAST=]1~1
2990 =1
ISwCH=0
3000 READ [NPUT TAPE MASTER, 3001, (REC(IeJ)eJ=1.22)

u




3001 FORMAT (AAG,AANs3AL,AG1A2/12A6)
= 3010 DD 3020 Kzi,+4
IF (REC(1,K)=HIPAD) 3024.3020,3024
3020 CONTINUE
GD TO 3050
3024 IF{IRECCI+5)-KUTOFF) 3000,3029,3000
B3025 REC(J AL I=REC(JIL ANV RTTTTITITTITTY
) REC{Je 11 12REC(Js L 1) +600000000000
3030 i21¢t
1E (1-500) 3000.3000.3040
3040 [SWCH=a3
3050 PRINT 3045, OATE
3045 FORMAT (LH1430XS5THMARINE CORRPS 0O2ERATIONS ANALYSIS GROUP ACCESSION
X BULLETIN / ABX23HHEADQUARTERS EDIYION - s 2A6)
DO 3230 Kzl.7
PRINT 3061+ (HQMC(KsL)sl=246)
_ 305L FORMAT (////8AK:85A6)
- 00 3220 J=l. i
- IF {{RECIJv61=MCE{K+1)) 322043080,3220
- 3080 DO 3090 JB=1.S
IF (LREC(J¢B)I-KLASS{JIB,1)) 3090,31004+3C90
3090 CONTINUE
JB=6
3100 DO 3110 JC=1,LAST
IF (IREC(J+9)=1IDEE(JC+1)) 3110+3230+3110
3110 CONTINUE
3420 PRINT 3121+ (REGC(JI+L)4L=11,22)4REC{IT)
3121 FORMAT (13A6)
GO Yo 3140
3130 PRINT 3131s (RECUG+L)+L=11+22)4CIEF(JIC,LA)+LAZZ,+D)
3131 FORMAY (20A06) '
3140 PRINT 31414 (HECIJe)eL=144) ¢ {CLASS(JIB+LA)LAR2+4)REC{J:10)
3141 FORMATY (2t X,8 A0:.6X):3A6.6X- ALY
3220 CONTINUE
3230 CONTINUE
3300 PRINT 3301. OATE
330t FORMAT (IHL+IOXSTHMARINE CORPS D2ERATIONS AMALYSIS GROUP ACCESSION
X BULLETIN / 26XHO6HMARINE CORPS LANDING FRCE DEVELOPMENY CENYE
XR EDITION -~ s 2A6)
00 3500 K=1,8
PRINT 30S51e¢ (CLI(KJL)IL=246)
00 3490 J=1l.1
IF (IREC(Js?7)-MCLFOC(K 1)) 3490,3330,3490
3330 DO 3340 J83!1,+5
i€ (IREC{J18)=KLASS(JB+1))3340,335043340
3340 CONTINUE
JB=6
3350 D0 3360 JC=1.,LAST
[F (IREC(J+Q)~10EE(JIC,+1))2360,3430,33560
3360 CONTINUE

T 3420 PRINT 3421+ (REC(IcL ) 4L=t1,422).REC(IeD)
“ 3421 FORMAT (13A6)

GO TO 3440
32430 PRIRKT 3431 (RECCIsL I L3101 e22)2{DEF{JCsLA)LLAZ2,9)
3431 FORMAT (20A6)
3440 PRINT 3841, (RECEIsL Yo L=144 P (C_ASS(JIB.LA)ILA=Z2:+4)REC(JI+10)
3441 FORMAT (2iXe6(AB4OX)sIA64O0XsAB/7)
3490 CONTINUE
3500 CONTINUE

N
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IF (15wCH) 940,240,2990
940 READ 101, CARD
READ 10}, CARu
9250 [FIKARD=LOG) 1000, 960, 1000
9460 REWIND MASTER
RRINT w61
961 FOHRMAT (LHI)
970 RCAD INPUT TARE MASTER + 1S5 1: ARRAY
DU IBO Izt .25
IF (ARRAY(JI=HIPAD) 990, 980, 990
980 CONYINUF
REWIND MASTER
READ 101, CARD
GO TO 1000
990 PRINT 841, ARRAY
G0 TQ 970
1000 IF (KAKRD~KUDE) 1020,4000,4020
4000 DO 4010 (=110
AUFR (T Y=2BLANK
4010 CONYINUE
BUurR(l1)s({ toMd
BUFR(2)=(+6HS
BUFR(B ) +6H6
BUFR(T7T)IS{+6HT

. BUFR{LL)2{ tonB }
BUFR{12)={ +6HO }
BUFRELI3)=( +0HLIO }
BUFR{14)=( +6H1} )
BUFR{19)a{+0HL 2 )

REWIND NAMES
DL 5210 [=1.23
READ INPUY TAPL MNAMES. 5200, TCHR
5200 FORMATYT (A6)
5210 CONTINUE
I=1
5220 READ INPUT TARPE NAMES, 3221. (DEF(Isd)s J=1.49)
5221 FURMAT (9A56)
IF (IDEE{T L )=LANK]} $230,5240+¢5230
9230 i=t+1
GO TU 5220
9240 LAST=1
REWIND MASTER
READ 4011, KUTUFF
40L1 FORMAY (A4)
NRINY 40t 2
4012 FORMAT {jiil, AUR22HDLSCREIPTOR TRANSLATIUNAZ/)
tP=0
4020 READ INPUT TAPRPE MASTER, 4021, TEST. TEMP, (REC(1,J)¢ J=+21)
4021 FORMAT (A&, 1OX,s Ad, 1IX, 16A2/712A8)
IF (TEST-+{IPAD) 4030,4110.,40230
4030 IF (TTLMP=-KUTUFF) 4020,4040,4020
Aa040 PRINT 4041, (RECC(L+J)y 2217,28)
A04L FORMAT (24X, [2A6)
DO 4090 1=1,16+2
K=1#]
DU 4050 L=1,LAST
1k tht—((!.l)-!OEE(L.H) 4050040600“050
4050 CONTINUE
L2LAST




i,

A

PRINT 2081
ADS 1L ROAMAY (BO0X2QHUNDEF INED DESCRIPYOR)
40460 DO A070 LAzl .LASY
1 (IRECC X )=IDEELILAV L)) a070:,4000,4070
A0TO CONY INUE
PRINT 4051
LAZLASY
4080 PRINT 4081, BUFR(I)» s (IDEE{LsJ)e J22,:9), BUFRIK) s {(10EEC(LAII)e S22
X49)
A081 FORMAT (DX A2, 1Xi8A6,3X+A2:1X308A6)
4090 CONT INUE
1Pajes]
IF {iP-4) A4020.4100:A100
A100 P20
PRINT 410614
4101 FORMAT (LKt}
G0 TO 4020
AL10 REWIND MASTER
1020 PRINY 1021« MASTER
1021 FORMAT (1H1:40XIAHTHE MASTER TAPE 1S ON LOGICAL UNIT, [13)
CALL ENDJOB

gnND
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document is then tagged with descriptors which attempt to capture essential elements
of the paper. The descriptors are drawn from groupings of things, places, operational
function, organizations, physical phenomena, values, processes and environments.
The title of each document, source, security classification, year of publication,
descriptors, the Defense Documentation Center (PDC) accession number and the
secret or confidential file accession number of HQMC, Marine Corps Schools, MCLFD(
or CNA are put into computer storage. Monthly accession bulletins will be produced
for HQMC, MCLFDC, Marine Corps Long Range Study Panel and the MCOAG research
staff. Individual requests for information from HQMC staff sections or MCLFDC pro-
ject officers will be processed to retrieve documents and to produce bibliographies on

demand. (Unclassified)
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INSTRUCTIONS
1. ORIGINATING ACTIVITY: Enier .ne nume ond addross imposed by security classification, using standard statements
of the contractor, subcontractor, gruniee, Depasriment of De- such as:
fense activity or other organtzation (corporate author) issuving (1) **Qualifled requesters may cbtain coples of this
the repon. : report from DDC."’
2a. REPORT SECURITY CLASSIFICATION: Enter the aven (2) "FOP.“H announcement and dissemination of this

all security classification of the report. Indicate whether

”
‘“Restricted Dota’’ is inctuded Marking {s to be in accord report by DDC is not authorized.

ance with appropriate security regulations. (&) ';‘li-' S. Gov:r:m:lm :eemgg‘ mug obtain .7?3::' 3!

2b. GROUP: Automstic downgruding is specified in DoD Di- :”:':?:31 re;:et’l tmugh = Other qu bC

tective 5200.10 and Armed Forces Industrial Manual, Enter ,

the group rumber. Also, when applicuble, show that optivnal N

mathngs have beern used (01 Group 3 and Group 4 us author- (4) “'U. S. military agencies may obtain coples of this

ized. report directly from DUC. Other qualified users

3. REPORT TITLE: Eater the complete report iitle in all shall request through

capital letters. Titles in all -ases should be unclassified. R

If a meaningful title cannot be selected without clsssifica "

tion, show title classificstion in all cepitals in parenthesis (5) ‘*All distribution of this report is controiled Qual.

immediately following the title. ‘ itled DDC users shall request through

4. DESCRIPTIVE NOTES: If appivpriute, eater the type of '

report, e.g., interim, progress, summary, annual, ot finel. If the report has been furnished tc the Office of Technical

Give the inclusive dates when a spccific reporting petiod is Services, Department of Commerce, for sale to the public, indi-

covered. cate thia fact and enter the price, if known

5. AUTHOR(S): Enter the name(s) of author(s) as shownon | 3; SUPPLEMENTARY NOTES: Use for additional explans-

or in the report. Enter last name, first name, middle initial. tory notes.

If =ilitary, show rank and branch of service. The name of

the priacipal «ithor iw an ahsolute wininum requi.rement :hz. dspor!:mntl?c. llj"-ltTA':Y AC’}'IbV:T}’: Enter m:t MI?C of
. . e departmental project office or 1sboratory sponsoring {pay~

6. REPORT DATL: Enter the dute of the seport as duy, ing for) the research and development. Include address.

month, year, or month, year. If mote thar. one dute appears

on the report, use dute of publication. 13. ABSTRACT: Euter an abstract giving a brief and factual

summary of the document indicative of the report, even though

7a. TOTAL NUMBER OF PAGES: The tutul page count it may also appear elsewhere in the body of the technical re-
should follow normal puginstion procedures, t e, enter the port. It lddi'g::ll space is required, & :onunultlon sheet shall
number of pages containing information pe altached.
b NU_"BER OF REFERENCES  Enter the totus numter of It is highly desirable that the abstract of classified reports
references cited in the report. be unclessified. Each parsgraph of the abstract shall end with
8a. CONTRACT OR GRANT NUMBER: [t eppropriate, suter an indicetion of the military security classification of the in-
the applicuble number of the contract a1 grent under wnich furmation In the parugraph, represented as (TS). (S). (C), or (U).
the report was written. There ie no limitation on the length of the abstract. How-
8b, B, & B4 PROJECT NUMBENK: Euter the approptiute ever, the suggested length is from 150 to 225 words.
mulitery deparsta:ent identification, such as profoct aumiver,
n.bpro:ec:‘:mmbet. system numbers, tusk m.:mbor. ele. 14. KEY WORDS: Key wourds are techalcally meaningful terms
) or short phrases that characterize a report snd may be used as
9a. ORIGINATOR’S REFORT NUMBER(S):: Enter the offi index entries for cataloging the report. Key words must be
4 cial repourt number by which the document will bo identified uelected wo that no security classification is required. ldenti-
; snd contrnlled by the originating activity, This number muo ficrs, such as equipment model designation, trade name, military
R be unique to this report. project cude nume, geographic location, may be uscd as key

words but will he followed by an indication of technical con-

9b, 2 SR(S). K
b. OTHER REPOKT NUMUER(S). 11 the rcpuit has bee .y teat. The assignment of links, rales, and weights is optional.

ussigned any othur report numbers (etiher £y the vriginater

or by the aspungur), also enter thiv number n).

10. AVAILABILITY/LIMITATION NOTICES: Eater wny lins.
itetions on further dissemination of the report, olher thun thuse
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